AIDS, 513 (5.5%) of which occurred in children 14 years of age or younger. 4 The National Program does not keep data on persons with HIV infection per se and reliable estimates of HIV prevalence among children in Guatemala do not exist. In the late 1990s, Guatemala's two national hospitals, the Hospital General San Juan de Dios and the Hospital Roosevelt, opened HIV/AIDS clinics. However, most women in Guatemala do not receive routine prenatal care, and thus are not tested for HIV. In 2005, a national program to prevent mother-to-child transmission was begun, but it reaches only a small proportion of pregnant women.
This paper describes the experience of one of the two national HIV reference clinics, the Clínica Familiar Luis Ángel García (hereafter "Clínica Familiar"), located within the Hospital General San Juan de Dios (hereafter "Hospital General"). Our purpose is to compile and disseminate data regarding pediatric HIV in Guatemala.
MATERIALS AND METHODS
The Clínica Familiar has been in operation since 1988 (3) . It is managed by the Asociación de Salud Integral (Comprehensive Health Association), a Guatemalan non-governmental organization that has received funding and support from the Hospital General, foundations, international aid agencies, and private donors.
A clinical session dedicated to pediatrics was opened at the Clínica Familiar in 1997, under the direction of a one of the authors (CG), a specialist in pediatric infectious diseases. This was the first site to provide comprehensive HIV/AIDS care for children in Guatemala. In addition to caring for patients with HIV infection, the Clínica Familiar serves as a reference center for children with perinatal exposure to HIV, routinely following these cases until the child reaches 18 months of age when a definitive infection status can be determined.
The pediatrics session was initially available one day a week, but now functions five mornings a week. Children with identified or suspected HIV infection are referred to the Clínica Familiar's pediatric unit through a variety of sources and from throughout the country, as well as by the Hospital General and those whose parents are HIV-infected.
Free antiretroviral (ARV) treatment has been available to children at the Clí-nica Familiar since the late 1990s. It was initially provided through a medication recycling program, HIV Medicines for Guatemala, 5 whereby unused HIV medication was obtained from infectious disease clinics in the United States of America and transported free of charge to Guatemala by volunteers. The clinic's policy was to give pediatric patients first priority when distributing the medication. Since 2001, the National AIDS Program of Guatemala has been supplying medications. In all, 167 children have received ARV in the Clínica Familiar.
Patient population
All children seen at the Clínica Familiar in January 1997-July 2006 are included in the study. Children were defined as individuals up to 13 years of age. HIV infection was diagnosed by two positive, highly-sensitive enzyme-linked immunosorbent assays and/or the presence of AIDS defining illness.
At their initial visit, children were placed into one of two groups, either HIV-exposed infants whose final serostatus was undetermined ("infection status undetermined") or children in whom HIV infection was confirmed ("HIVinfected"). Those infants whose infection status was initially undetermined were followed by the clinic until 18 months of age when a definitive infection status could be determined.
Data collection
In 2000, HIV counselors and clinicians began using standardized forms to collect demographics and laboratory data for each child; this data was regularly entered into an Epi-Info database. For years prior to 2000, demographic data is more limited and was gathered from patient roster sheets maintained by the clinic staff. Because this data was not collected in a systematic fashion, these patients were not included in assessing clinical outcomes following ARV therapy or in looking at the efficacy of maternal ARV interventions on limiting vertical transmission.
Laboratory tests
Chemistry panels, radiological procedures, and ELISA tests were performed at the Hospital General's Central Laboratory. CD4 and viral load testing were done at various commercial labs when funds were available.
Statistical analysis
The data was maintained in Epi-Info version 3.2.2. Analyses were done with both Epi-Info (Centers for Disease Control and Prevention, Atlanta, Georgia, United States) and SPSS 13.0 (SPSS Inc., Chicago, Illinois, United States).
Ethics
The analysis and publication of this data was approved by the Hospital General San Juan de Dios Ethics Committee and by the Institutional Review Board at Montefiore Medical Center, Bronx, New York, United States.
RESULTS

Patient population
From January 1997-July 2006, a total of 536 patients under 14 years of age were seen by the Clínica Familiar's pediatric HIV unit. At the initial visit, 241 had known HIV infection, and 295 had been exposed in utero, but had undetermined infection status. By 1 August 2006, of the 295 with undetermined infection status, 57 had been found to be HIV-infected; 51 were lost to follow-up; 71 were still pending final serostatus; and 116 were HIV-negative. Thus, of the 536 patients, the clinic saw 298 HIV-infected children, 116 HIV-negative children, and 122 children whose serostatus remained undetermined ( Table 1 ). The number of new cases seen at the Clínica Familiar remained stable from 2003-2005, reflecting the opening of two new pediatric HIV clinics (Hospital Roosevelt, Guatemala City; Hospital Nacional, Puerto Barrios). Table 2 presents basic demographic data at the time of registration for both those with undetermined infection status and those known to be infected. Children with undetermined infection status had a mean age of approximately 3.5 months; the mean for children with known infection was approximately 3.3 years. Most patients had been exposed perinatally; however, three male children had been exposed sexually.
Among those HIV-infected children for whom housing information was available (237), only 32% (76) were living with both parents; 23% (54) were in orphanages and 21% (50) were living with a single mother. Forty-four HIVinfected patients were known to have died by the end of the study period. There were no known deaths among the 116 children who were determined to be HIV negative.
Among the 241 children who entered the clinic with known infection status, 154 were still being followed at the end of the study period, 29 had died, and 58 had been lost to follow-up. By the end of the study period, of the 295 children who had entered the clinic with undetermined infection status, 116 had been discharged as HIV-negative; 15 of the 57 HIV-infected children had died; and 122 had been lost to follow-up. All Guatemala's 22 geographic departments were represented in the study population (Figure 1) , with the majority of cases (63.6%) originating around the capital city in Guatemala State. Patients were also seen from the neighboring countries of El Salvador and Honduras.
Provision of ARV therapy
During the study period, 167 children received ARV in the clinic. The most common regimens employed were the following triple therapies: (a) Zidovudine, Lamivudine, and Efavirenz (39% of patients); (b) Zidovudine, Lamivudine, and Nelfinavir (17%); (c) Stavudine, Lamivudine, and Nelfinavir (10%); (d) Zidovudine, Didanosine, and Nelfinavir (8%); (e) Zidovudine, Didanosine, and Efavirenz (4%); (f) Didanosine, Stavudine, and Nelfinavir (4%); and (g) Lamivudine, Stavudine, Efavirenz (4%). The variety of medication regimens reflected the fact that the clinic made use of donated drugs. Figure 2 shows paired pre-and post-CD4 levels for 130 children in whom at least two CD4 tests were run. Mean CD4 increased by 240 (P < 0.01, paired t-test). Prior to ARV, 20% of the children had a CD4 of less than 200; after therapy this percentage was reduced to 8.3.
In 1998-2005, pregnant women being followed by the Clínica Familiar received government-supplied Zidovudine, administered using the ACTG 076 protocol (4). Since 2005, triple therapy with Lopinavir/ritonavir, Zidovudine, and Lamivudine is given to HIV-infected pregnant women; the child receives Zidovudine monotherapy. In cases where the mother has not received treatment, but the infant is diagnosed with HIV at birth, the child is given triple therapy (Lopinavir/ritonavir, Zidovudine, and Lamivudine).
Impact of prenatal and perinatal interventions on vertical transmission
Information on prenatal and perinatal care received by the mother of each pediatric patient was available for 233 of the 293 children in whom infection status was not known initially; this information was obtained from the mothers. Three interventions for Prevention of Mother-to-Child Transmission (PMTCT) were evaluated: prenatal ARV therapy, delivery by cesarean section, and neonatal ARV therapy. Of the 233 births, 60 (26%) had none of the three interventions, 46 (20%) involved one or two of the interventions, and 127 (55%) involved all three. Giving birth in Guatemala City was highly associated (P < 0.001, Pearson's Chi Square) with all three interventions; 108 of 168 (64%) of the women giving birth in Guatemala City had had all three interventions, as compared to only 19 of the 65 (29%) of those giving birth elsewhere in the country (Table 3) .
Of this cohort of 233 births, a definitive diagnosis was available for 132 infants. Using the births with no interventions as a comparator, having one or two interventions was associated with an odds ratio (OR) of 0.29 (P = 0.02) and having had all three interventions was associated with an OR of 0.06 (P < 0.001).
DISCUSSION
This paper provides the first published description of pediatric HIV in Guatemala. The broad geographic distribution of patients attending the Clínica Familiar provides evidence that HIV infection, while centered in Guatemala City, is established throughout the country. Our data suggest that prenatal ARV therapy and Cesarean sections are useful in preventing mother-to-child HIV transmission, but may not be easily available outside of Guatemala City. This is hardly surprising, but provides local data to support rapid implementation of PMTCT programs throughout the country.
Our data is limited by the fact that it was drawn from a referral population. In most areas of Guatemala, HIV testing is not available, so most cases are probably not diagnosed. Thus, our population is not broadly representative of the state of HIV infection among children in Guatemala. We drew our data from clinical records and the clinic does not have enough resources to do follow-up and verification. Approximately 10% of the population was lost to follow-up with respect to serostatus. We suspect that many more deaths occurred among the study's population, than were reported to the clinic. In addition, we have only the most limited data regarding illnesses in this cohort.
Despite these limitations, we feel that the Clínica Familiar's experience illustrates the urgent need to introduce PMTCT programs, following recommended international guidelines, throughout Guatemala (5). The use of antiretroviral therapy, the avoidance of breast feeding, and elective Cesarean sections have virtually eliminated MTCT of HIV in developed countries (6) . In Guatemala, however, several major hurdles impede the provision of these services and access to prenatal care is far from universal. The WHO Reproductive Health Database estimates that in Guatemala, 14% of women receive no prenatal care and only 68% receive four or more visits (1998) (1999) ; only 41.4% of births are attended by skilled health care personnel (2002) (7) . For those patients who do receive prenatal care, access to PMTCT programs is very limited. It has only been in the past 2-3 years that PMTCT programs, supported by the Global Fund, have been fully operational in the capital city's two national hos- 
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